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mm±^\ o^u■£l o^ol. 

TIKHOTSKI .Anatoli I. 

aAioF AiieiM ma±ti\ii ^o\o\. ^lH^al=uo^ 36 sei 
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RU 
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1. fi^Ai- SA-|IA1(£S)_1i 
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^ Al^E^ofl ^^S, cflolE^ 7l^(data partitioning)*^!! ^ 

€- ^S.^ 1-^ nl-CGroup Of Block ; ^l^K GOB e} Jl^)-^^ 

ojoil itj-B^- ^ ^i^oflA-l^ GOBo] nfl3.S. l-^(macro block)#^ ^ 
€ oil- zl- <^^1-^ ^o-| ;^ji7>tilS^^ 7l^^ 

:£ 3 

tll*^]^ ^"fi: 7] 1^ (data partitioning), 7>^ ^o] -^J:2l-( variable length coding) 
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^^^^tb*^-^ ^ 4X5)- «c}-^ {Video encoding and decoding method 

for error correction} 

:£ 1 ^ ^Hl-^oi ^6] :^SL^^ :S-^^]-7l ^Sfl ^A^^ Al>^^ 

£. 2 ^ ^Hfls^ c-flo]E-l 711^0]] rtj-^ GOB^ ^-g" H-Bj-*^ £1^. 

20 : ^fl-§-7l (j-esynchronization marker) 

21 : ell o] -a (partition table) 
22:^M^^ 23 : ^Bl 
24 : '^Ki /^l==r 
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<ii> «atiV^ o.^ ^i^>^^> € «^s1 ^1-1-^ ^S. S^tb^ZL ^ nfl, z]- ^ 

<12> <^7]^^^, 2]- ^'g^ ^<5ls^ ^SL^S. M-El-tfl^ JL^ ^ol ^^Sl-CFixed 

Length Coding)Hl- s^l-Ji, a-^^ rf^ ^oj^l M-Bfifl^ 7}^ ^o] ^simVLC 

: Variable Length Coding)^!- ^ ^-1^^«fl«=>> € ^^^^ #<='l 

<13> ol ^ 7>^ ^o] ^^^(VLC)<^lA-1^ ^ ^1:^^ ^^S. t].^ ^o] y-js^i-s q-E^-^ 

^£^7> -^1:1:<^1 i:fl^Ai^ ^>tfl^ jo^ ^ -f-Sl- ^^sr>7ll €^1-. ^1:«<^1 

<15> ji^ ^o] 'a^^ ^^7> 5fl^ oflei<^l 

*>^, <^l5l^l ^S7l- t\.^ tfltv ^ss. ^ 5^71 t>fl^<^1 cfA] ^*V^ ^ 

^J:*<^1 tfl^ ^7] ^ja^^V^l ^ ^7l nfl^<^l n ^tg- <^*j:^ w].^ ^ol c}x^ 
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<i8> £ 1 ^ 7>^ :a.^^>7i ^^^^ A]^^ 

<19> s. 1# ^S^V^S, 7>^ :a<^l ^S5l-^(VLC Block)(2) ^^<^1 ^S: 

^^(3)71- <^^^t^. 

<20> n^iJL ^^'{O^'^l^i^ ^11^ ^s:5|-^(4) 71-^ ^JlsI-:^ (Variable Length 

Decoding Block)(5)7> o^^^c]-. 
<2i> ^fl^ w.^^w.(3)^ ^i^s}am ^a^^ ^^<H1 ^^^(Redundancy)^ 

<22> o]^ ^fl^oj <:.|]s] ^^^o|] (resilience)^ ^^171 ^^l^l^, 7>^ ^o] 

^^^^^ GOB^ ^a. tfl-g-^ ^fl #^i£.# ^7}-^7l 141^^1 ^a-^ Jl#^ 3.7] -go^ 

<23> olol] cfl^ ^e<:^m ^SIS^- «j-^<^l Cflt!- ^^1 ^7l 

^71 -i-^ :^^(ol^>^ ITU-T Hi- H.263<^1>H €3l^>^ ^S.^ 7]^ 

3)-, K^^- 7]^ ISO (International Organization for Standardization)^ ^7] 
IEC( International Electrotechnical Commission )oll ^tb S^sj- 
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(resilience )ol SEt^-^- <^ls1 7]^^^ ^){^^}JL $X^. 



partitioning), ^7}^ ^o] 7l (reversible variable length codes) *<^1 Si^t-fl, 

71^1:^ ^;^|| ^2~3(iB ^S.^ <^]^ ^^-^ ^l^tb^. 
<25> o] ^oflAl ^]o]B\ 711^ (data partitioning)^ ^fl^ -^^^ 7li^3l- cll-cH ^fl.^^ 

ofls] ^>^S<>I1 7j-ol^^ (resilience)^ ^o]7] ^tb ^VM"^ 1}-'?>AS, t:f^^ ^fl^ 

<26> ^fl^ ^SSl- 7l^<^l^ oilBl ^S.^ -?-J:(Reed-Solomon 

code), BCH ^5l(Bose— Chaudhuri— Hocquenghem code) ^ ^'^^J5l( Convolution 
Code) ^>-g-^^. 

<27> c^7]A-l BCH -¥-^# Af-g-^]-^ 7l^^ '^le^ ^ <^sl alM 

1- ^712^ 1:^0.^ z^- l-^p>cf ^#-g- J^elE^ Hi ^(parity bit) 

♦ ^7^^ «J-^<^lcl-. ^slx4 5l^-#s.^ ^:^(RS code)» A>-g-^>^ ^fl^ 

7l^^ tflif:::^ ojl&l ^ (burst error detection and correction)^ ^tb 1:^ ^S. 
^^^^^ ^l-M-olcf. 

<28> ^11^ ^-ssj- 7l^^ o-|s. - M.^. :g.:^^^ ji^g^ Ir^o.^. i-f^ :^o)l 

^ 1:^^ ^:^^}7] Hi E (redundancy bit)» ^7>^i::l-^ ^^]^. <=>] ^ ^1 1-^* 



<24> 



^isl^ 7li^#S^ :^1]^7l5|- 7li^(Resynchronization), cIIoIbI 7l^(data 
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<29> cf^^ z^]o]B\ 71^^011 tfl^ -i^tti^l-. 

<30> :z ;^14 ^^'^ ^^51- ii#(MPEG-4)<HlA-1 ^ZL^>^ <a-^ 711^3^ <H1 

s)^ GOB-^S. M-^trf. t:*! 1^ GOB^ tfl-g-^ 3.7\] nf^s] 37>:^1 

<3i> ^, GOB^ «*llt:-1 (Header), -g-^^ ^b] (moving vector) ^ ojAi- 

(Discrete Cosine Transform Coefficient)^. ^^^4^ 
<32> x£ 2 ^ ^efl^ c-flo]Ei 711^011 4= GOB^ 14^^ 

<33> £ 2^ ^o] 7]^ 7]!^^ GOB^ ifl-g-^ «11t:-1 (Header), ^B] 

(moving vector) ^ '^]'^ ^l^(Discrete Cosine Transform Coefficient)^ 

'^g^ (11,13,15)0.5. ^^t!:!^. ^ ^ M] «^^(11, 13,15)^ GOB^ n^^^^V^ 87l\^ ^B3. 
l:^(Macro block)!-^ ^ (Header), (moving vector) ^ o]xy 

^lT=(Discrete Cosine Transform Coefficient)*^ "^"^^^Itq-. nelJl ^7l<Hl>H 
'^fl *^^(11. 13,15)^ T^^*V7l ^§ 5^ (partition marker)(12,14)l- ^ <^ 

<34> GOB^ ^^"^l^ ^11^71 D>?1 (resynchronization marker)(10)7> ^7\S\t^, o] 

^>^(10)^ GOB^I <U^7} ofle-lcfl o^Sfl ^^Sl^^o] nfl, H 1<^1 ^fl 

^ ^^S)-^7> cf^ GOB^ Al^^ ^ oxs.^ n^t^. 

<35> C^7]A^ GOB^I lfl-§-# Afl ^l-*>^ i?>q=^ ^Ci «^^(ll)ol d\]B] 

^] ^^^^4: ^^^]^ ^^7} o]^:^]^^, -§-^<a «^^(13)^^^£l^ 

^ ^^<^1^ <^^(ll)^ o]^t}<^ ^2fl c^^6\] e^^VTfl ^^7> 7l-^*> 
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71 ^fl^olu^. 6\^^ c^^ '=g^(15)^^^5]^^ ^^<^^ ^l^l <=g^(ll) ^ ^^1 

<36> i?>o]: :g-ol GOB^ ^%^\A '^l-a: <=g^(15)^ 

ofl&|cfl o^gfl ^-^Sjo^^C-flS. ^Al^oljAi^ olA]. c^^ <=g^(15)^l ^-a-^Si^^l. 

'^W^ ^1^1 ^^(iD'^M^^^a ^^(13)<:>1 SiTll 

GOB ^^1 7> ^ ^ 4* 7\A 

<37> ZLS^l^- GOB# ^ii^ <^'^-^S. ^^SJcf ^^l5l-£. 7\^^ C-llc]Bl 7llSoll>H^ ^ 

cfl A>-g-£]^ §^ i3>7l (partition marker )7]- oilB^<^l ^^m. ^ ^l--^ JL3)-7> nfl^ 
^ ^^14^ i:flt!r ^J-yr-^S. r.>7^^ ^7> 

*>7l7>olB^^i:l.. 

<38> ^#^^0] oil el ^^S^^l (resilience)* fe<^l7l ^tb >^11^ ^^sj- 7l 

^<^1>H£ 7>^ ^ol GOB^ ^11 ^7M7l nfl^ofl oj-^ 

<39> ^ ^tgo^ S.^^ >^7l^ ^;^1^* Sfl^^>7l «>>#t!r ^-^S. cflolEl 7l^# 

-^V-S-^ «fl '^g^* :b.^*V71 ^th ^fls-^ GOB ^si- A>-§-^H, <g-^ a^al ;5leV# 
#omA-i oi]al ^A^oil iflt!- 7j-^^^<^l fe^ ^--s.^ ^ «J-^* ^l^t!:i=l-. 

<40> -^7m^^*^^^*>7l ^^V^^^^Hl tCl-€:<^lSl ^tb ^ 
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^» 7l^^m ^§ ^fl<='ll-# ^1-71 1-^ zlM-^ ^7>S. ^^^^>^ ^^l^q-. >^7l 

1-^ Hl-S^ l^n^^l c^^oll 1-^ ^1-^ ^-IS. ^^*V7l ^t!r :^11^7l P>5H« ^^^^S. ^ 

<4i> ti].^3|^>7il^, ^7] 1-^ ^1-^ ^7] t].^ ^3.3. 1:^^ 2q- ^iDl*^ n 

^7] t].^ nfl^S l-^o^ 2\ olXl- c^^ 7fl^## ^l-^tb ^« ^1^ 

<42> SE^^ ^y] ^s. 3.^01] cflt!: 511^ ^7] 21- cg^l-o] Jl^ ^IS. 

421- ^11^ ^:£^£|Bl, o]^ .^71 Hi- # ^11^71 i^>?l, ^1: Eflo] 

^o] Tji^-l o]^ ^^ICl c^^^ rf)Bl «^^, olAV c^^ ;^1^ cg^ ^O.^ ^ 

<43> n «l-ol]5. ^71 1-^ H#oim 4^ 1:^ ^f-^ ^l^h A]^^ ^^dl A>^£)^ ;.fl:^7l 

^\^^ Al^a^O.^ ^'ys]!^. ^7lollAi Bllol^oll WjE^S 7l.s.£]^ Zl-^^ cg^cifl cfl 

^<5l ^7l ^ ^^51 ^Cfl ^ol» ^]E.^S. ^Aj-^H ^<9^4. 

<44> ^71 ^^-i: *>7l ^ ^ ^ ltl-€- <H1 &I ^ ^ ^ IJ-^ 51 # 

^1^, ^71 Cf;^l ol^ >^7l 1-^ JZ-i-Sl Bflol^^ ^;^-l ^71 ^ 

^ <^^^ ^:^]9^. ^7] 3^^^ zl- -^^^ wlSl-ofl rfl^ ^^21 o.^ 5fl>i ^ 
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<45> Ml.^^^>7|]^, ^y] ^fl^ ^7] H^-^ <a^7> 6\]^o\] o^gfl 

ol-§-*H T=1-^<^1 ^^^^^ 1-^ A] 2)-^ Sl-o^^ ^ Oj^ jOc^, Cf^ M.^ ZL^O^S. 

<48> ^ o!) c^lolE-l 7]^^ AV-I-^ nfl, GOBI" ^^M. vfl-g-^fl l^Sl" ^ 

<49> s£^, ^fl^ 7l^^ ^-g-^>^ GOB ^s-^l^i z]- 

=-^2^^^ W. ^^'^^ ^]^^] tfl^ ^J: 2^1 ^(Protection level for error)^ 

<50> £ 3 ^ ^ no]B\ 7l'^«^l tt}-^ GOB^ 14^1-'^ 

<5i> s. 3^ ^Ssl-i^, ^ ^^<^1 tcl-€- GOBS. S£^ (Header), -i-^^ ^B] (moving 

vector) ^ <^l'a: ;^l^(Discrete Cosine Transform Coefficient)^ M] 

(22,23,24)-^^ ^^^cl-. xc^zi^ x\] <^ ^ (22,23.24)^ GOB* ^-^^*>^ 87fl^ ffl^S. 
l-^(Macro block)!:^ ^ (Header), -^^^^ «)Bl (moving vector) ^ <^]^ ^ 
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^ ;^l^(Discrete Cosine Transform Coefficient)!-^ :=Ll-3}-t!- =lb\ji ^7] 

c^X\ z^-z]- ^^(22,23.24)^ ^^*>7l ^Sfl c^<^S] ^o] ^ z^- ^l" 

cg^ o] alE^7]- 7]^^ Bflo] ^(partition table)(21)^ ^^-^ ^^^Ir^l ^^ofl ^t:]- 

<52> o] nfl El]o]^(21)<:Hl 7l^S)^ z^- ^o] z]- «:|^o] ^cfl 

^a^l* ^-JiV^H 
<53> £^ ^ ^^<^1>H^ 7]^ GOB ^Sx^ -^"a^l-Tfl Bllo]^(21)5^ 7^^7] pV 

TiCresynchronization marker) (20) 7> -^^^ o.^ ^7>£jn^, ;i^^7] t^}?] (20)^ GOB 

^ ^l^ll:(21)2l U1M71- ofleloil o^Sfl ^^l-sioj* oil tflaj^H £ 4<=>]1 

£^1^ ^^s^-:^(32)7> cf^ GOB^ Al^^ ^ ox^^■ n^t^. 
<54> n&lM-, ^ ^^ofl^i^ ^1^11:(21)<:>11 ^ <^^«:>11 tifltb ^<^1 ^^7} 

Xl-^S-S ^l<^11:(21)ol ofleloi] ^>a-s)^l ^^t:^-^. ;^11^7l v}^(20)^ 

<55> o]^ o^sfl ^ ^^^ollA-l^ ^fl^ ^^H^i Eflol-i.(21)ol GOB ^ 71-^ 

:£7> ^7] tifl^o)], o] Bflol^(21)2l 611a1<5ll tflt!: bH^S^ ^l-rflal o.^ ^711 9l7}^} 
^ ^11^71 T3>^(20)^ ^-S-AJ^ #^ ^ 

<56> M.^] ^fl^ ^ *^^( 22.23.24 )^>rf <a;^ ^^£1- ^7H1-^1 

^Jl z]- (22.23.24)^^ 7]\m^o] ^^s.7} tl7l-5l^ ^fl^ ^^l^t].. o] 

5lt!:7ll'i^ ^1]^ «-5l^l-^-§-^=^oj^^o. «^g,|ci^(2i)<:>il s.^ ^^«^^ 
( 22,23,24 )<H1 tfl^ ;aol :^^si\. GOB^ ^^1 ^^JL ^X^] afl^o^. 
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^^9Xy] n^^], "^n^M 7m^9i ^sis^^ ^ ^s^^. ^1-5^-^^ 71^^ 

21-^^ ^1] ^ ^ A>-g-^ ^ 

<60> ^ ^T^o]] itj-s. ^Al^>7l ^oil ^71 :£ 3«^1 M-Bj-ia GOB# ^^^^1=1-. 

<6i> rfA] GOB* ^^^^fe °fla:s. 1:^*^ z]- ^1^-1^1 el ^l-^^l-ji, 

^ ^^^^ ^^^^ ^^77]^ m-^i-^i-ja.. ^^(dct) 

^^(DCT) ^l^^lHl nf-^^vci-^ ^o]i4. 

<63> olsq- :^o] 7]-^ ^o] «-:£5j-6)i <^l'Ji!- ^1^ ^ ^.e.^ ^o] 

^3121-^(31)011 ^^^-^S>^, Z]- <^^'iS- ^^^M ^^^^ ^fl^ ^^^7} 7}^^- 
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Oils] ^ 

<64> <^ll- BCH n-S.9ir 1:^ ^1]^ 1-^^ 37l» # o]^^ cig 

% ^'^^i^l ^711 ^fl^ ^S. ^ Sicl-. 

<65> M ZLf-T^l-Cl- ;c11-i^7l P>7^1- Al^a^ O.^ 

<66> ol:^ :£ 4011 «.j:s|.w.(3i)^ z^- z^- ^^^i ^s. vc\^ 

<i ^^S. ^fl^ ^^^^S. ^>«1tlr^-. 

£]7l£ ^^1 GOB^ A ^^'^'^^^ ^'atlr ^.^ e?m<^l n^-ef z^-z]- ^ 

<69> o1^7fl ^fl^ ^^^^ GOB^ 7fl^7l n>7l. bUo]^, cg^^ o.^ <y <^^, 
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<72> oje^^V y-Jis}- ^ ^SSl- ^o\] nl-o^ GOB^ Wl:&7> o1]fi^oll o^^fl ^^^iS^Cf 

^:&2|-^(32)^ M-t^^l <^^«^ <^l-§-^>^ 2|tfl^ ^2fl '^>a-'Hl e^tb 

<73> 0^71^-1 GOB tilS^ c^^^ x^^ai)- iJ-^-O^ «y:o>^ ^ ojtcf. 

<74> ^^.^11^ ^ ^^^1- ^<a-& ^ ^rf. 

<75> 1- ^, 5fl^ -^3151-^ GOB wlM^H tfl*!: <^^$] ^^<^ -^X^ Ai^^ 

(Syntax)<Hl <^^S ^qll" ^ ^cf. 

tb ^fl^ ^S^* ^^*>^^ GOB wlM7> ^>a-^^-§-i- «^ 4^ Sl^^. 

<77> o] ^oflA-l Ail €^11 ^^5+ ^ ^1: ^^1<^1 ^^1 ^711 ^S.S^7} o]^ 

^-T-, ^ <=Hl5l ^2)-(error propagation )7> ^-r-, ^ tfl^^ll:^ 

Sl«fl ^1- <^^oll tfl^A-1^ ^flii ^^^1- ^^^}:^] *>al no]M. 

<78> ^7] Si], ^o] GOB^ alE7> d\]B]6\] o^gfl ^^s) M- 
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^^1 ^^^^ o]^^c^ ^x^^ ^Efl c^A^6\] e^^V ^ nf^ 

<79> o] cf^ GOB^ ^]^^ ^'^}^1f 7]^<^]^ ^W^] ^>^* ol-§-*>^-^ 

ol£ 7]^S\o] oxo_B.S.. o] ^do] GOB^ Al^j- a]^^ 

<§: ^ ^^^i oir4)^ ^fl^ ^J:5|-7> z^- cg^oi]Ai A-^S- elltofl n^-ej- ^fl^ ^sisl-i) 

9X7] nfl^oil atb ^11^ ^s^^lofl ^-g-^ ^s. ^o] ^j^sq. -^^^i oi-g-^> 

<80> o] ^ ^1 o] ^o] ofl el ol] o) «1] ^^cf^ 7>^ o] ^^e) ^1 ^ ^ o)] a| ^ 

Bfloj^o^ Jl^^l-c^ *>7fl SlH-S ^^1-2^ 7>^A^^ 

7]^ 1- ^ 9X^^, <^H1 ^ GOBofl^ 711^71 P>?17> ^^^1 ^Tfl ^C^-. 

<81> ZLSm ;(l]-^7l T^M7> ^Bfl<^lAi n>o]=o^ Eflol^o] ^^^-^l^cfjl ^-?-<^l 

^ ^^tb ^^^] <^1f7]^B.S., ;cl)^7] p>7l» GOB'^l ^^^-9.5. ^cf. ^ 

♦ 

^^<^lAi^^^ n<=>m^ ^11^71 i'>?i7VAis.:a.^^^ ^^^^^^^ ^>^^-. 

<82> o]^6\]A^ ^ig^ v}^ :g-o] ^ ^^<^1A-1^ GOB^ S.^ ^ no]^^ ^^7} 

<83> ^ ^^oflA^^ GOB^I z^- i^e}- ZL ^^S-Mr JiB^^H ^is- Bil 
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o] 7}^ no]M.6\] cfl^Ai^ #^:£1- 9l7}^c^ ^^mM, ^^^^ 

<84> ^ ^T^o^ ^x:^.^^A] Z^-^^ c^^^ ^fl^ ^^^tb^ 21-^^ '^^^ ^^1 

<85> It £5. SE^, ^ ^^<^1>^i^ 7l^^ GOB ^ ^^'^ tcj.^ ^ 

<86> 2^] 7]^^ GOB ^1- Ti>?l7l- rf^ *^^1-<^1 

^. ^>-§-*l-^l cll<^lB) ^^71^^^ ^-§-*H ^ GOB^ rfl^ :a 

^fe tfl*^ll:# GOB<^ Afl^ ^7>:^o.^^, <:g.y- ^ ^Sfl ofl 

<89> Htb ^11^ ^sisl- ^ ^J:5j-7> z^- ^1: oflslofl tfltb li:^ eflt (Protection 
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level for error)-^] zl "^^^Y^ ^^s\e.S., <^]^ ^^Kerror propagation) 
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[^^•^J-1] 

B1 ^71 cf^ pflss. 1:^^ z^- olAV c^^ nl-^tl: <^l'Ji ^1 

[^^*J-31 
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